Abstract
Background
Malaria is a parasitic disease epidemic that recurrently confronts populations in sub-Saharan Africa. The economic, health and social impacts of malaria incidence in low and middle-income economies are dire and welldocumented. The Intergovernmental Panel on Climate Change (IPCC), under its high confidence projections, indicates an increase in climate-related infectious diseases due to rising temperatures and rainfall variability (IPCC [1] ). This means that more adaptive measures will be required in response to the rising risk of malaria transmission. Transmission of the disease can be suppressed through various vector control measures including the use of insecticide-treated nets (ITN), indoor residual spraying (IRS) and larvicides. ITNs and indoor spraying techniques are most effective against indoor transmission only but largely ineffective against outdoor transmission [2] [3] [4] [5] [6] . Other widely used measures include treatment-seeking behaviours which are less effective than vector control strategies towards eradicating the epidemic [5] . Vector source control potentially complements various strategies for adult mosquito control, especially in urban areas [4] . The use of larvicides, however, is less common and very often dismissed though it potentially fits into integrated vector management [2, 3, 5, 7] . High-efficacy larval control has been shown to have an effective controlling outcome on mosquito-transmitted infections [3, 4, 7, 8] , although community knowledge of larval source control is inadequate, particularly in sub-Saharan Africa [2, 7] .
Building resilient cities, as a major global development agenda, emphasizes the ability of communities to selforganize resources in building capacity to respond to stressors. Though governments and multilateral donors may fund large-scale malaria control interventions, such as the roll-back malaria programme, sustainability is assured when community members take responsibility and ownership of such programmes [9] [10] [11] [12] . Social resilience to diseases through robust health systems, access to resources and community agency, provides communities adequate capacity to respond to epidemics [13] . In providing malaria interventions, equity is key as not everyone in a community can afford or sustainably implement household based malaria control. Community members may demonstrate altruistic willingness to pay for intervention schemes which eventually benefit the poor in those communities [11, 14] .
Assessments of community members' willingness to pay for malaria prevention and treatment abound relative to other tropical illnesses [15, 16] ; however, studies overlook the importance of psychosocial factors aside the demographic, economic, malaria-related and environmental factors. These studies also give more prominence to personal and household protection measures, such as the use of ITNs and IRS, to the neglect of communitylevel outdoor measures such as larval control [5, [17] [18] [19] [20] . Further, existing studies on the altruistic willingness to support malaria intervention tend to focus more on ITN distribution and uptake in rural areas [14, 17] . Very little is known about willingness to support malaria prevention programmes in urban areas, much less among the urban poor. Meanwhile, urban health contributes to the public health burden in developing countries, particularly in rapidly urbanizing sub-Saharan African countries where high rates of communicable diseases persist [21] .
This current study proffers an additional dimension which assesses the sense of community belonging and individuals' altruistic dispositions towards their willingness to support community-led vector source control intervention programmes among the urban poor. The extent to which individuals' altruism and sense of community predict their willingness to support a larval control intervention with time and/or money was assessed in three poor urban communities in Ghana. This is a significant contribution towards the attainment of the sustainable development goal (SDG) 3 on good health and well-being and SDG 11 on making "cities and human settlements inclusive, safe, resilient and sustainable" [22] .
Understanding sense of community and the willingness to participate in a community-based intervention in the urban poor context Urban populations generally have lower malaria burden than their rural counterparts due to the availability of preventative and curative services [23] . That notwithstanding, poor urban and slum communities lack access to health care, making them more vulnerable to malaria [24] . Slum communities are also noted to have a high sense of social mistrust, disorder, poor quality housing and poor sanitation infrastructure among others. Poor sanitation and drainage amidst dense population concentrations expose growing urban slum residents to the risk of malaria, diarrhoea and other related communicable diseases. Despite this, poor urban communities have the potential for "communal self-organization and clever construction" if they come together and want to change their circumstances [25] .
As indicated by the extant literature, people's socioeconomic and demographic characteristics also bear significant association with attitude towards community self-help initiatives. Knowledge about and ability to prevent and treat malaria also influence control measures that people adopt [26] . These are key indicators of community participation in malaria interventions; however, psychosocial factors, including how community members perceive their community or their 'sense of community' are lacking in the discourse on malaria and general health interventions. Sense of community is positively associated with active community participation [27] [28] [29] [30] and both enhance social development and reinforce social capital towards community development [29] . In spite of the challenges associated with community-based intervention programmes, they have been apprised as successful by empowering community members and making them feel responsible as owners [5, 20, 28] .
Sense of community is a multidimensional construct, comprising membership, influence, shared emotional connections and fulfilment of needs, and interpersonal connections [29] . This four-dimensional model was adopted in conceptualizing sense of community among urban poor residents. Perception of social cohesion and willingness to ask for help indicates fulfilment of needs; altruism indicates influence, and migrant status indicates both membership and shared emotional connections. These socio-psychological processes impact community participation in health interventions in urban poor communities in Ghana. Even though a community may imply both geographical and social relational units, the latter reflects common interest and bonding among people [27, 28] . Community-based health programmes are more likely to be successful when members have a high sense of community belongingness and emotional connectedness rather than being mere residents of a geographical location [28] . For an intervention that requires community participation, focusing on specific geographical location and neglecting people's sense of community may fail to yield adequate community mobilization. Given that the use of microbial larvicides is not a familiar exercise in the study communities, it was envisaged that willingness to participate is likely to be influenced more by respondents' sense of community.
Methods

Study setting
The study was conducted in three densely populated but resource-constrained coastal urban communities in Accra: James Town, Ussher Town and Agbogbloshie. Agbogbloshie, relative to James Town and Ussher Town, shows more slum characteristics and is more prone to flooding and malaria risk due to its proximity to the Korle Lagoon and poor drainage system, with a major channel draining Accra passing through it [21, 31] . James Town and Ussher Town, spatially close to each other, constitute the Ga-Mashie Traditional Area and are largely inhabited by indigenous Ga people whereas Agbogbloshie is typically a migrant slum and market area though some residents trace their roots to as far back as the 1960s. James Town exhibits the highest socioeconomic standards and has a significantly fair balance of indigenous and migrant populations [31] . All three communities form part of the Ashiedu-Keteke sub-metro area in the Accra Metropolitan Area (AMA). Poor sanitation and drainage systems in the AMA make the area liable to flooding and breeding of mosquitoes, especially during the rainy season [32] . Detailed information on the study area can be found elsewhere [21, 31, 32] .
Questionnaire and data collection
This paper utilizes data on 768 individuals from the third wave of the Urban Health and Poverty Survey, conducted by the Regional Institute for Population Studies (RIPS) of the University of Ghana between September and October, 2013. A systematic sampling approach was employed to select households from 29 enumeration areas (EAs) sampled proportionally to the sizes of the three localities in the study area. Two sets of questionnaires, a household questionnaire and an individual questionnaire, were presented to households. The household questionnaire was presented to the household head, and in their absence an adult representative was interviewed. All women aged 15-49 and men aged 15-59 in a household were eligible to respond to the individual questionnaire.
The interviews were mainly conducted in English, Ga and Twi though there were a few instances where interviews were conducted in Hausa or Ewe according to the preferred choice of the respondent. The interviews were conducted by trained interviewers through house visits. This study uses data from both the household and individual questionnaires.
The study protocol was reviewed and received ethical approval from the Institutional Review Board of the Noguchi Memorial Institute for Medical Research (NMIMR-IRB) in Ghana in August 2013. In addition, the survey team received approval from the community leaders including chiefs, opinion leaders and assembly members before the study commenced at each phase. Each respondent consented to participate in the study by signing or with a thumb print after being given information about the research and assured of confidentiality before the interview was conducted.
Contingent valuation experiment
A hypothetical scenario was presented to detail what the larviciding programme entailed; the benefits, limitations and prospects of the programme. Detailed information on the intervention programme were presented as follows. The Ministry of Health would introduce Fenthion (82.5% w/v), a larvicide compound with long residual effect to be used in stagnant polluted non-drinking water for animals or humans. The chemical (larvicide) would be applied once a week and would reduce the incidence of malaria by up to 20%. Application would be revised based on preliminary observations and residual effect of the compound. Costs of the initiative, including chemical, water, sprayer and labour time could not be borne by government budget. The community would have to support the initiative by contributing labour time or money or both labour time and money. Participants were then asked if they would be willing to contribute money or time or both and if so how much time (in hours) or money (in Ghana cedis) they were willing to contribute.
The authors acknowledge the limitations of openended contingent valuation method, that survey respondents may desirably exaggerate willingness to support than they would if they were directly primed to it [33] . The method is however justifiable and valuable for assessing people's valuation of goods, services and programmes, particularly when it includes both monetary and labour contributions [17, 34] .
Measures
Dependent variable
The outcome variable was willingness to support, measured as 'not willing' , 'willing to contribute money only or time only' , and 'willing to contribute both money and time' .
Independent variables
The four main independent variables are jointly referred to as individuals' sense of community. Sense of community variables included 'perception of community cohesion' , 'migrant status/duration of residence' , 'altruism (likelihood to offer help to neighbours)' and 'likelihood to ask neighbours for support' .
Perception of community cohesion is a scale measured by six items that ask the extent to which respondents agree with each of the following six statements: Migrant status is measured by duration of residence in community. Three categories of residents are (i) nonmigrants (lived in the community since birth); (ii) recent migrants (moved into community less than 5 years ago); and (iii) longer-staying migrants (moved into community five or more years ago).
Control variables The control variables were selected based on their association with willingness or capacity to support malaria intervention programmes and also through their risk for malaria. These included spatial variables (e.g. distance from drain), sociodemographic and malaria-related (knowledge and experience) variables. 
Data analysis
The individual adult community member was the unit of analysis. The frequency distribution and summary of categorical and continuous variables, respectively, are presented in the first part of the analysis. Bivariate analyses involved Chi square tests of associations and one-way ANOVA. The multivariate analyses include two multinomial logistic regression models. The first model includes only the sense of community variables while the second model controls for environmental, sociodemographic and selected malaria-related characteristics of respondents. The malaria-related variables for the final model were based on their significant association with willingness to participate at the bivariate level. Given that the outcome of the model was a multi-category nominal variable [35] , the multinomial logistic regression model was fitted according to the equation:
where p is the probability that an event (willingness to contribute) occurs, and p p(x) 1−p(x) is the odds ratio.
The odds of the event (willingness to contribute) associated with y = 1 [35] , when participants are willing to contribute money or time only or both money and time is given as This means that a change in predictor variable x results in the odds of the specified outcome event (willingness to contribute) being multiplied by e β1 . It implies that when β 1 = 0, e β 1 = 1 and the odds of the event does not change when the value of the explanatory variable changes. Hence the odds ratio of a person's willingness to contribute money or time or both when the explanatory variable has value of x to x + 1 is e β1 .
Model fit tests were performed to ensure that the variables which were incorporated based on theory were not overfitting the model due to the small sample size. First of all, the "fitstat" STATA command was used to compare the final model with other models which included combinations of control variables. This command generates 
Results
Univariate results
Results of univariate analyses are presented in Tables 1  and 2 . Females outnumbered males in the study. Reflective of national patterns, more people had attained junior high/ middle school than secondary and tertiary education together while a little under a quarter (23.7%) had no formal education or had received only primary education. About half the respondents perceived they had moderate to high risk of malaria infection and over half (57.4%) perceived they had adequate capacity to treat malaria on their own. Over 80% of the respondents had adequate to good knowledge of malaria. Furthermore, under a fifth of community members (15.5%) knew someone who had died of malaria making it an existential threat. In addition, three quarters of the sample perceived that the burden of malaria had either remained the same or was decreasing.
The perception of community cohesion score is generally high among respondents with a mean score of 15.6. Willingness to request help is much lower than altruism scores with means of 10.7 and 15.6 respectively. The mean age of respondents was 30 years, specifically 31.6 years for males and 29.2 years for females. Mean monthly income was 190 Ghana cedis. 
Bivariate results
The analysis of variance results showed that neither income nor age of an individual had a significantly different effect on their willingness to contribute (p > 0.05). Mean score of willingness to request help was highest among respondents willing to contribute only time or only money and lowest among those not willing to contribute. The altruism score was highest among those willing to contribute both time and money but lowest among those not willing to support. Higher proportions of all categories of residents were willing to contribute both time and money, particularly recent migrants (50.5%).
Further, a person's willingness to contribute to the community malaria intervention was associated with the years lived in the community (χ 2 = 10.60, p < 0.05), knowing someone who died of malaria in the past 12 months (χ 2 = 8.37, p < 0.05), perceived malaria incidence (χ 2 = 10.05, p < 0.05), distance to main drain (χ 2 = 12.08, p < 0.05), and locality of residence (χ 2 = 13.46, p < 0.001). Particularly, higher proportions of people who knew someone who died of malaria 12 months before the survey (55.9%) were willing to contribute both time and money than their counterparts who did not know anyone who died of malaria (45.17%). Concerning perceived malaria incidence, more than half (54.08%) of those who perceived an increasing incidence were willing to contribute both time and money compared with those who perceived a decreasing incidence (42.25%). Respondents who stayed within 10 m from the main drain formed the highest proportion (49.83%) of those willing to contribute both time and money; a little more than a third (38.26%) of those who reside 50 m or more from the main drain were willing to contribute both time and money. However, about one of every two respondents (52.17%) who stay over 50 m from the drain were willing to contribute either money or time. The highest proportion of individuals willing to contribute both money and time resided in Ussher Town and the highest proportion who were willing to contribute either money or time resided in James Town.
Other variables included in the study but which did not have any significant association with willingness to contribute towards the malaria intervention are educational attainment, sex of respondent, knowledge of malaria transmission, ethnicity, and the perceived personal capacity to prevent or treat malaria.
Multivariate analysis
In Table 3 -Model 1, different sense of community indicators showed different associations with willingness to contribute time or money or both. A unit increase in perceived community cohesion score was associated with lower odds of willingness to contribute time or money or both relative to non-willingness. Willingness to request help from neighbours was positively correlated with the likelihood of willingness to support with either time or money only (1.16 times) or both (1.10 times) than no willingness to support. Altruism, measured as readiness to give assistance to neighbours when they need them, showed no significant relationship with willingness to support. Longer staying migrants were more than twice as much as non-migrants to be willing to support. A similar risk ratio is observed for recent migrants though the statistical difference between non-migrants and recent migrants was a modest one. In Model 2, where environmental, sociodemographic and selected malaria-related characteristics were controlled for, the same patterns were observed but the statistical powers were improved for all sense of community indicators. Longer staying migrants were more than twice as likely to be willing than not willing to support compared with the non-migrants. In this model, recent migrants were significantly more likely (2.4 times) than non-migrants to be willing to give time or money only than the non-migrants. Likelihood of willingness to give both time and money was increased for both categories of migrants when all other variables were controlled for.
Environmental characteristics had some association with willingness to support. Those who lived about 10-50 m away from open drain were less likely (0.47 times) than those living within a 10 m radius of open drains to be willing to contribute both time and money. Similarly, living 10-50 m away from open drain was associated with lower likelihood of willingness to contribute time only or money only. Residence in James Town and Ussher Town was associated with higher likelihood of willingness (3.7 and 3.3 times respectively) to contribute both time and money compared with residence in Agbogbloshie.
Interestingly, of the two selected malaria-related variables, significant at the bivariate level, only perceived prevalence of malaria was significantly associated with willingness to contribute both time and money but not time or money only. Also, none of the background sociodemographic and economic variables controlled for in Model 2 (age, gender, education, ethnicity and income) Table 2 Summary statistics of respondents indicating distribution of participants by willingness to support larvicides intervention using one-way ANOVA SD standard deviation p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001
Continuous variables Mean (SD) Mean of respondents not willing to contribute (SD)
Mean of respondents willing to contribute money or time only (SD)
Mean of respondents willing to contribute both time and money (SD)
F-statistic
Community characteristics
Perception of community cohesion (6-24) was significantly associated with willingness to support the intervention.
Discussion
Malaria is a major cause of morbidity and mortality in SSA. Efforts to build malaria-resilient communities should ensure inclusive participation of community members for a higher sense of community ownership and sustainability. Sense of community facilitates community participation [29] , therefore, this framework was employed to understand urban poor communities' willingness to participate in self-help programmes. More specifically, the study sought to investigate the relationship between people's sense of community and their willingness to contribute either money or labour time or both to a malaria control intervention in three malariaendemic coastal urban poor communities in Accra, Ghana. Sense of community has not been considered in earlier studies that have investigated the determinants of community members' willingness to contribute towards a malaria programme. The results revealed that an individual's sense of belongingness to the community, their migration status, and environmental factors such as their proximity to a drain and locality of residence explained their willingness or otherwise to contribute to the intervention. The four dimensions of sense of community are differently correlated with willingness to participate in the malaria intervention programme. First, although community cohesion is generally expected to benefit community members in terms of reciprocity and community assistance in closely knit communities, the findings suggest that a higher perception of community cohesion is associated with lower odds of willingness to contribute time or money or both to the community-based malaria intervention programme. While this observation is not entirely expected, it is not surprising. There is ample evidence to show that the effect of social cohesion on community reciprocity is mixed [21, 36, 37] . As some studies have suggested that in closely knit communities a higher sense of social cohesion is associated with higher altruistic tendencies [38] , there is also evidence that suspicion is higher in such communities [39] . A sense of suspicion amongst community members may limit the willingness of people to contribute to a malaria intervention even though the intention is beneficial. Thus, community cohesion does not necessarily translate into social capital for community members as it was found that respondents' perception of the presence of a closeknit community is rather inhibiting of their willingness to contribute time or money to the intervention programme. This could also explain why altruism, defined as an individual's disposition towards willingness to help other community members, lacks a statistically significant association with willingness to contribute either time or money to the intervention programme. Notably, however, willingness to request assistance from neighbours is positively associated with willingness to contribute money and/or time to the intervention programme. This relationship may signify that individuals who can trust other community members for assistance may be more willing to contribute to community intervention programmes.
The study also observed that locality and migration status were significant predictors of the willingness to contribute to money or time or both. Residents in James Town and Ussher Town had a higher likelihood of willingness to contribute to time or money or both than residents in Agbogbloshie. This finding may be explained by the composition of the three study communities. First, even though all three communities have large populations of migrants, the purpose and type of migration is different for Agbogbloshie and Ga-Mashie (James Town and Ussher Town). Migration in Agbogbloshie is transient; a huge market situated in the community attracts scores of migrants from all over the country [32] . The purpose of their migration is to transact business. A lot of these respondents may not have the intention of staying permanently in the community and, therefore, may be less willing to contribute to a community based intervention programme. In addition to that, these migrants may not identify strongly with the community and will not commit to a long-term community intervention effort. The needs of the Agbogbloshie community are therefore different from those of James Town and Ussher Town where both non-migrants and migrants have a higher commitment to the community projects. In comparing migrants to non-migrants however, migrants who had stayed longer in the community were associated with a higher commitment to either time or money or both.
Further, studies show that in resource-scarce environments, health interventions are not the priority of community members as they are more concerned with pressing basic needs such as food, water and shelter. Health is only prioritised when a disease condition necessitates it, such as an acute condition that requires Table 3 (continued) RRR relative risk ratios, SE standard error p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 immediate medical attention. Hence, a malaria intervention that is focused on preventing the occurrence of malaria in the community may therefore not receive a lot of support. Further, the lack of willingness to support a community based intervention that is focused on disease prevention may be at odds with a national attitude that is more curative than preventative. There is also a lot of evidence to show that for malaria, self-treatment is the dominant health behaviour associated with its treatment [40, 41, 42] . Community members perhaps feel that malaria treatment should be managed at the individual level or the household level and therefore should not require a community effort. In addition, there are several community-based self-treatment strategies widely available and shared amongst community members such that people may not accept the need for a malaria intervention [42] . Put simply, malaria is probably not acknowledged as an important need in the community to warrant a combined community effort.
The findings of the study will be useful for research, policy and practice towards building malaria-resilient communities. Contribution towards a community health intervention driven by a sense of community is crucial for labour and monetary resource mobilization. The key to building a resilient community involves targeting geographical as well as relational dimensions of community belongingness. This is demonstrated in the significant association between both sense of community and locality of residence and the willingness to contribute money or time or both towards the community programme. The other principal factor that was beyond the scope of this study is the existence of community-level institutions such as chieftaincy, self-help groups, and youth groups that provide human resource and also drive other resources of resilience.
Also, it is important to evaluate the content of instruments used to assess willingness to support an intervention. A horizontal approach to community participation which involves facilitating communities to identify their problems and suggest solutions is more likely to enhance willingness of community members than the vertical approach where programme objectives are developed at a central point and deployed to engage communities [43] . The former is more likely to empower community members to identify with the project and participate to ensure its sustainability [43] . The contingent valuation experiment in this study presents a vertical participatory approach. This may account for the relationships observed that higher sense of community cohesion is associated with lower willingness to support and the lack of association with altruistic disposition.
Conclusions
This study sought to establish the association between individuals' sense of community and willingness to support an intended malaria intervention with labour time or money or both in urban poor communities in Accra, Ghana. The study findings show that among the urban poor, some dimensions of individuals' sense of community are associated with their willingness to support the programme. Other environmental characteristics and malaria-related knowledge or experience influence individuals' willingness to support malaria intervention programmes. Willingness to participate towards community health development goes beyond individuals' residential environments and resource availability into other social relations that engender a sense of community. 
